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Fibrillary glomerulonephritis without immunoglobulin deposits in the
kidney. Three patients are presented, who by electron microscopy,
showed prominent fibrillary deposits in the glomeruli, and in two, also
around the tubules. By immunohistology these two cases had no
immunoglobulins in either glomeruli or around the tubules. In the third
case, which probably represents a slightly different form of the disease,
minor deposits of 1gM were found in the glomeruli, while fibrillary
deposits were extensive and widespread. It is suggested that precursors
of fibrillary deposits may not be the same in all cases.
The original account of fibrillary non-amyloid deposits in
renal glomeruli emphasized as the crucial feature the absence of
staining with Congo red and other distinctive amyloid stains
(Crystal violet, Thioflavin-T), but also noted similarities to
amyloid, such as random orientation of fibrils with a diameter of
around 10 nm [1]. Duffy et al [21 and Sturgill et a! [3] were the
first to suggest that such non-amyloid fibrils were generally
larger, the most common diameter being around 20 nm [2].
These fibrils also possessed a distinctive cross-sectional, tubu-
lar or helical structure and were thus clearly different from
amyloid. Duffy et a! proposed the name "glomerulonephritis
with fibrillary deposits," which was later modified to "fibrillary
glomerulonephritis" [4], or "fibrillary glomerulopathy" [5].
Another form of non-amyloid glomerular deposits consisting
of still larger microtubules, with a diameter of about 30 to 50
nm, was named "immunotactoid glomerulopathy" by Schwartz
and Lewis [6]. Korbet et al [7] included under this designation
all tubular and fibrillar glomerulopathies, other than those due
to amyloidosis, cryoglobulinemia, or systemic diseases, such as
light chain deposition disease, systemic lupus erythematosus
and diabetes mellitus. They also proposed that the tubules or
fibrils represented crystallized immunoglobulins ("immunotac-
toids"). However, most authors believe that fibrillary glomer-
ulonephritis (FGN) and immunotactoid glomerulopathy (IT) are
two distinct entities [8—13].
In FGN the most constant immunoglobulin in the glomerular
deposits is IgG 4 [11], while in IT the four subclasses of IgG
apparently occur in a random manner. Another feature of FGN
is the presence of amyloid P component in the deposits, or more
specifically, along or in the fibrils [101. While immunoglobulins
almost always accompany the deposits in both FGN and IT,
there are occasional exceptions [13, 14]. We encountered three
cases of FGN, two without immunoglobulins in the glomeruli
and a third case, probably of somewhat different nature, with
only small amounts of 1gM. For comparison, we have 18 cases
of typical FGN in our files with fibrils of around 20 nm in
diameter, all demonstrating immunoglobulin and complement
deposits.
Methods
Case 1
The patient, a 50 year old female was admitted to the
psychiatric service for depression. While in the hospital, labo-
ratory studies revealed mild (1+) proteinuria and elevation of
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Fig. 1. Case 1. Glomerulus showing appreciable expansion of the
mesangium, due mainly to the increase of matrix. PAS x 390.
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Fig. 2. Case I. Electron micrograph of the mesan glum showing numerous randomly arranged fibrils. Magnification x 56,700.
serum creatinine to 2.3 mgldl. The patient also had a rash on her
face, although not in a butterfly distribution, and stiffness of
joints without evidence of true arthritis. Antinuclear antibodies
were moderately elevated (1:320), but complement levels (C3,
C4) were normal and there was no other serological or clinical
evidence of lupus erythematosus. Chest x-rays showed mild
interstitial lung disease of unknown origin. Her blood pressure
was normal. Renal biopsy was performed to clarify the nature
of the renal disease. After the biopsy, the patient was placed on
40 mg of prednisone per day over the next year and a half. Her
joint complaints decreased and the interstitial lung disease
improved. However, urinalysis still showed 1 + protein and
creatinine remained above 2 mg/dl.
Renal biopsy. Light microscopic examination revealed up to
11 glomeruli per section, about half of which were completely
sclerosed and the other half showed diffuse, mild to moderate
mesangial widening with increase of matrix and a moderate
number of cells (Fig. 1). There was appreciable tubular atrophy
and considerable sclerosis of small arteries and arterioles.
Stains for amyloid (Congo red, crystal violet and Thioflavin-T)
were uniformly negative. Immunofluorescence microscopy was
performed in duplicate on the frozen tissue containing 3 gb-
meruli. There was no staining for immunoglobulins (IgG, IgA,
1gM), kappa and lambda light chains or fibrinogen. Traces of C3
and Clq were found in the glomeruli. Immunohistologic studies
were repeated using antibodies of a different manufacture and
examining the frozen tissue by immunofluorescence, as well as
paraffin embedded tissue by immunoperoxidase. The results of
these two tests were identical, namely complete absence in the
tissues of immunoglobulins, fibrinogen and even of traces of
complement.
Electron microscopy demonstrated thick strands of matrix in
the mesangium containing many fibrils in haphazard arrange-
ment (Fig. 2). The fibrils measured 12 to 20 nm in diameter, the
majority being in the range of 17 to 19 nm. Capillary walls were
focally wrinkled and thickened but not infiltrated by fibrils.
However, fibrillar deposits were found around and between the
tubules. No granular electron dense deposits were noted. The
pathologic diagnosis was fibrillary glomerubonephritis and
rather severe arterionephrosclerosis.
Case 2
A 33 year old female had intermittent swelling of ankles for
about two years. She was seen by a physician who confirmed
edema of the lower extremities and found heavy proteinuria (11
g/24 hrs) and hyaline casts in urinary sediment. At that time
blood urea nitrogen was 22 mg, and creatinine 1.3 mg/dl,
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The fibrils also infiltrated the capillary walls, forming subendo-
thelial and subepithelial deposits and focally disrupting the
basement membranes. No granular electron dense deposits
were found. Red blood cells were present in the Bowman's
space. Foot processes were extensively effaced. Fibrillar de-
posits were also found around the tubules (Fig. 4).
Case 3
Fig. 3. Case 2. Glomerulus showing moderate mesangial expansion.
PAS x 300.
hematocrit 38, serum albumin 3.0 g/dl, and complement levels
(C3, C4) were normal.
Earlier records on this patient indicated a minor degree of
proteinuria for many years, as well as episodes of intermittent
porphyria. A follow-up 19 months after the renal biopsy dis-
closed persistent proteinuria in the nephrotic range accompa-
nied by some deterioration of renal function with serum creat-
mine rising to 2.2 mg/dl.
Renal biopsy. Two months after discovery of massive pro-
teinuria, a renal biopsy demonstrated up to seven glomeruli per
section. Two of these were completely sclerosed, while the
remaining glomeruli showed mesangial expansion with increase
of matrix and a moderate number of cells (Fig. 3). The capillary
walls appeared slightly thickened and rigid. A few atrophic
tubules were noted. Small arteries and arterioles were the seat
of mild sclerosis. Stains for amyloid (Congo red and Thiofla-
vin-T) were negative. Frozen tissue contained no glomeruli.
Immunofluorescent studies demonstrated focal granular depos-
its of complement (C3) along tubular basement membranes and
in the walls of arteries. On immunoperoxidase staining (in
duplicate) of paraffin sections (with appropriate positive and
negative controls) no immunoglobulins (IgG, IgA, 1gM) and no
light chains were found. Attempts to repeat immunohistologic
studies with an antiserum of a different manufacture were
unsuccessful because there were no glomeruli left in the block.
On electron microscopy, the mesangium was considerably
expanded by large, partly fused strands of mesangial matrix.
The normal structure of the matrix was mostly replaced by
randomly arranged fibrils measuring 15 to 20 nm in diameter.
The patient was first hospitalized for nephrotic syndrome at
the age of 15 months. She was treated with steroids and
responded temporarily, but afterwards ran a recurrent course
with two to three episodes of nephrotic syndrome per year,
which often followed an upper respiratory episode. It was also
noted that she was mentally retarded. A brother, one year
younger, had a single attack of nephrotic syndrome at the age of
two years, which responded to steroids. A sister, two years
younger than the patient, has a "neurological" problem, details
of which are not available. At the age of five years, the patient
was again admitted with nephrotic syndrome following an upper
respiratory infection. At that time proteinuria amounted to 100
mg/dl of urine, serum cholesterol was 280, BUN 22, ANA was
positive 1:320, complement levels (C3 and C4) were moderately
elevated. A renal biopsy was performed. There was a good
response to steroids, but six months later the patient had
another episode of nephrotic syndrome.
Renal biopsy. Of the 36 glomeruli in the section of the biopsy,
six were completely scierosed, while the remaining glomeruli
showed no more than mild focal mesangial widening (Fig. 5).
Minute foci of tubular atrophy and scanty lymphocytic infil-
trates were noted. Stains for amyloid (Congo red, crystal violet
and Thioflavin-T) were negative. Frozen tissue containing up to
seven to eight glomeruli per section was examined in duplicate
by immunofluorescence, demonstrating only small focal depos-
its of 1gM in the mesangium; IgG, IgA, C3 and fibrinogen were
absent. A repeat immunohistologic study with antisera of a
different manufacture, was performed, again in duplicate, on
paraffin embedded tissue, because there was no frozen tissue
left. The results were the same as in the tests on frozen tissue,
demonstrating only a few small focal deposits of 1gM in the
mesangium.
Electron microscopy showed extensive infiltration of the
mesangial matrix and of some capillary basement membranes
by fibrils, or more accurately, microtubules with a diameter of
13 to 16 nm which tended to form bundles (Fig. 6). A few minute
finely granular electron dense deposits were located in the
mesangium and under the endothelium. Foot processes were
focally effaced. There were no extraglomerular fibrillar depos-
its.
Results
After completion of the standard studies described above, we
added examination for fibronectin deposits in the glomeruli
using antifibronectin antibody (polyclonal rabbit antibody, Blo-
genex Laboratories, San Ramon, California, USA) on paraffin
embedded tissues. Included in this examination were: cases 1
and 3; three cases of typical fibrillary glomerulonephritis;
normal controls consisting of normal kidney tissue snap-frozen
immediately after resection for tumor and renal biopsy tissue
from a case of thin basement syndrome; and positive con-
trols—a case of membranous glomerulonephritis and a case of
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Fig. 4. Case 2. Electron micrograph showing fibrils lying next to the tubular basement membrane, Magnification x 56,700.
diffuse lupus nephritis. Compared with the normal controls,
fibronectin was slightly increased in the mesangial areas in
cases 1 and 3, as well as in membranous glomerulonephritis,
moderately increased in the three cases of FGN and apprecia-
bly increased in lupus nephritis.
Discussion
In addition to FGN and IT, fibrillar or tubular deposits in
renal glomeruli have been reported in a variety of diseases,
including amyloidosis, cryoglobulinemia, diabetes mellitus [15],
light chain deposition [16] and systemic lupus erythematosus
[161. None of our patients had evidence of these diseases,
although interestingly, isolated elevation of ANA (1:320) was
present in two (cases 1 and 3).
Immunoglobulins, especially IgG, and complement compo-
nents are nearly always found in FGN. Our cases 1 and 2 fit well
with that diagnosis, but they have no immunoglobulins in the
glomeruli despite prominent accumulations of fibrils. It should
be noted, however, that these fibrils are somewhat narrower
than those in the most common form of FGN.
Case 3 is probably an example of familial FGN, although the
age of the patient and the size of fibrils differ from those studied
by Burgin et al [17] and by Mazzucco et at [18]. Case 3 is the
only one among those reported here that had minor deposits of
1gM, which perhaps corresponded to the small granular elec-
tron dense deposits in the mesangium and under the endothe-
hum. No complement was demonstrated. Both Burgin et al [17]
and Mazzucco et al [18] also found minor deposits of immuno-
globulins and complement in some of their patients.
There is considerable discussion in the literature concerning
the nature and composition of fibrils in FGN. The three cases
presented here constitute a significant addition to this debate.
Cases 1 and 2 seem to contradict the suggestion that fibrils
consist primarily of crystallized immunoglobulins. Mazzucco et
al [181 proposed that they are formed by fibronectin to which
immunoglobulins become attached. Both of her cases demon-
strating large amounts of fibronectin in the glomerular and
mesangium belong to the familial type. We found a slight to
moderate increase of fibronectin in two of our cases that we
were able to examine and in the three cases of typical FGN, but
not as much as in the case of lupus nephritis. It would seem that
relationship of fibronectin to fibrillary glomerulonephritis re-
quires further studies.
It is quite possible that FGN is not a homogeneous entity and,
like amyloid, has a variety of precursors, including immunoglo-
bulins, and other as yet unidentified substances. The reported
variations in the diameter of the fibrils (10 to 22 nm) may
possibly reflect their varied composition, though some of the
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Fig. S. Glomerulus showing minor and focal mesangia! expansion.
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differences are probably due, if only in a small degree, to
technical factors.
Fibrillar deposits are found mainly in the glomeruli and
occasionally around the tubular basement membranes [2]. Per-
itubular deposits were present in two of our three cases. Their
putative absence in other organs was thought to differentiate
them from amyloidosis and other systemic diseases. However,
rather narrow fibrils (13.6 nm) were found also in the lung and
were held responsible for the pulmonary hemorrhage [19].
Further information on systemic occurrence of fibrils is obvi-
ously needed.
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